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Abstract 
The Euro Area monetary policy has been recently facing many challenges. To meet its objectives related to the price stability, the 
ECB has been conducting an accommodative policy including several extraordinary measures. Apart from improvements in 
inflationary expectations, these moves, however, also lead to very low interest rates and flattening of the yield curve. In our work, 
we examine potential negative impacts of this environment on European banks with particular focus on the Slovak banking sector 
via narrowing of interest margins and growing indebtedness of households. We show this impact to be asymmetrical within the 
Euro Area mostly due to divergence of banks’ business models. These results are consequently interpreted in the context of banks’s 
lending policies and capital buffers. Results of our work underline the importance of active macro-prudential policy conducted at 
national level aimed at offsetting unintended side effects of current monetary policy in the Euro Area. 
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1. Introduction 
Recent financial market developments have been characterised by unprecedented moves by European Central 
Bank. Prolonged period of low interest rates was accompanied by quantitative easing which has intensified the 
pressure on the longer end of the yield curve. From a financial stability point of view, this has brought some relief to 
debtors as lower interest rates decreased their debt burdens. Households, enterprises but also governments counted 
among the beneficiaries. However, low costs of debt have increased some other risks for the future. Debtors became 
somewhat less careful regarding the growing volume of their debt, while investors are prone to increase their exposures 
with a greater risk appetite. The current changes in the behaviour of both debtors and investors can substantially 
increase vulnerabilities over mid-term and thus jeopardise financial stability in the Euro Area. 
 
From a practical point of view, financial stability is more a national than a European issue. Every EU member state 
assumes both the primary responsibility and the ultimate costs related to macro-prudential imbalances. Therefore, 
there is a question about how is the common monetary policy changing the financial stability landscape in different 
EU member states. Against this background we have defined two hypotheses. Firstly, we expect an important 
heterogeneity in structural and dynamic vulnerability features across the Euro Area. Secondly, as the Central and 
Easter Europe witnessed a very different history with only a relatively short experience of banking, we expect Slovakia 
to be structurally more vulnerable to low interest rate environment than other Euro Area countries. 
2. Literature  
Major challenges of fulfilling both monetary policy and financial stability objectives are related to the 
understanding of financial and economic cycles. Borio (2014) concludes that from a monetary policy point of view, 
this would mean more proactive approach in leaning against booms and being less aggressive in busts. Moreover, the 
credibility of central bank may be at stake under such policy constraints. Altunbas et al. (2012) found that even though 
ex-ante well-capitalised and highly liquid banks experienced a lower level of solvency erosion, the insulation effects 
on bank risk produced by capital and liquidity buffers were lower in the countries with a pre-crisis prolonged period 
of low interest rates. According to Hannoun (2015), with low interest rates, debtors are not under pressure to reduce 
their debts, which is typically the case of governments. In other words, low interest rates work as a disincentive to 
fiscal consolidation. Moreover, Ioannidou et al. (2008) found robust evidence in Bolivia that a decrease in the policy 
rate prior to loan origination raises the probability of default on individual bank loans while banks do not seem to 
price the additional risk taken.  
 
Possible interference between interest rates and lending standards is discussed by Latta (2015). Effects of low 
interest rates on financial stability are also discussed by the Euro Area central banks. De Nederlandsche Bank (2015) 
suggests that low interest rates are fuelling concerns about the sustainability of the financial institutions’ business 
model. This is not only related to banks’ interest income, but also affects insurance companies and pensions funds. 
Furthermore, Deutsche Bundesbank (2014) states that prolonged period of low interest rates increases the danger that 
investors will incur greater risks without holding adequate buffers. The European Central Bank (2015) discusses these 
effects very closely stating that an accommodative monetary policy stance geared towards maintaining price stability 
can, in principle, lead to potential risks to financial stability that supervision and macroprudential policy have to 
address. 
 
Environment of low interest rates has major influence on debt accumulation. From a financial stability point of 
view households seem to play a crucial role here. Importance of household debt in the Great recession analysis was 
suggested by Mian and Sufi (2014). They claim that dynamics of household debt is essential to early warning schemes 
for financial crises. According to Latta (2014), all time low interest rates are among the main factor of historically 
high credit growth in household sector in Slovakia. Importance of household sector was confirmed by Plašil, Seidler, 
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Hlaváč and Konečný (2014) in the Czech banking sector, as they include the household lending market in the 
composite indicator of financial cycle. 
 
The role of business models in the context of the impact of the 2007-2009 financial crisis on banks is discussed by 
Altunbas et al. (2011). They find that banks with lower dependence on customer deposits, weak capital, lack of income 
diversification and high credit expansion in the run up to the crises incurred relatively higher realised risk.  
3. Methodology and data 
As monetary policy decisions are driven by the mandate to maintain price stability, there are often important 
externalities observed in the domain of financial stability. In general, interest rate environment has a powerful 
influence over risk perception and risk appetite. These changes in risk tolerance are related to:  
x Targeting of the ‘absolute return’ by the banking industry: In a low interest rate environment, due to shrinking 
interest margins, banks are incentivised to offset decreasing interest income by trading activities. These can often 
include exposures to riskier assets with higher yields.  
x Growing prices of financial assets makes may increase the volatility of financial markets. Asset valuation becomes 
more challenging as the prices are driven more by the excessive liquidity than economic fundamentals.  
x Low interest rates may lead to excessive leverage of households, enterprises and also governments as they 
temporarily increase debt servicing capacity of the debtors. 
x Rapid credit growth may contribute to an increase in real estate prices. Growing value of collateral incentivise 
banks to increase their exposure to this market as the growing prices are expected to bring down the loss given 
default over time.  
However, the overall influence of low interest rate environment on financial stability across the Euro Area is not 
homogeneous. Both intensity and quality of impacts is closely related to prevailing business models of banks in 
respective countries. To analyse this asymmetry we have selected three categories of indicators to differentiate 
between the business models prevailing in the individual Euro Area member countries’ banking sectors. The first two 
categories are describing the most important features of different banking sectors while the third category should help 
to complete the picture in terms of imbalances accumulation and loss absorption capacity. Against this background 
potential impact of low interest rate environment on different Euro Area countries can be assessed. 
 
Static indicators: 
x Loan portfolio to total assets 
x Loans to households to total loan portfolio 
x Interest income to total operating income 
x Herfindahl-Hirschman index of main asset classes  
 
Static indicators are describing the structural features of respective banking sectors. The first indicator (loan 
portfolio to total assets) implies the overall dependence on interest income from a balance-sheet point of view. The 
higher is the share of the loan portfolio on total assets the lower are the options for flexible income diversification. 
The second indicator (loans to households to total loan portfolio) implies the importance of “margin-rich” activities. 
Unlike corporate sector characterised by extremely narrow interest margins, household sector usually generates higher 
margins. The third indicator (interest income to total operating income) describes explicit structural exposure to 
changes in interest rates. The last indicator (Herfindahl-Hirschman index of main asset classes) provides broader 
picture of assets diversification as a background to diversify operating income. 
 
Dynamic indicators 
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x Housing loans year-on-year change 
x Interest income year-on-year change 
x Household debt to disposable income year-on-year change 
x Residential real estate prices change year-on-year change  
x Lending margin year-on-year change 
 
Dynamic indicators should shed some light on the recent developments. The first indicator (housing loans year-on 
year change) indicates the speed of debt accumulation by households. In many cases the nominal pace itself can play 
a role of an early warning indicator. The second indicator (interest income year-on-year change) implies the direct 
pressure on interest income that took place during the last year. The third indicator (household debt to disposable 
income year-on-year change) indicates changes in leverage of household sector. The fourth indicator (residential real 
estate prices change year-on-year change) implies potential collateral overvaluation associated with greater risk 
appetite. The last indicator (lending margin year-on-year change) directly describes impact of the low interest rate 
environment on banks’ capacity to generate interest income.  
 
As there are no absolute benchmarks for above-listed indicators specifying their sound of dangerous levels, we 
have defined an approach based on relative positions. Every indicator for each country is evaluated within the 
distribution of that particular indicator. According to the position of particular country’s indicator in a distribution of 
indicators of the rest of the countries a ranking is assigned to each country in every type of indicator. As we deal with 
18 Euro Area countries, every indicator for all countries is transformed into a number between 1 and 18. Consequently, 
the static/dynamic score is a simple average of rankings of a particular country in a respective type of indicator.  
Combined score stands for a simple average of all nine rankings in both static and dynamic indicators.  
 
Policies and resilience:  
x Lending standards for housing loans change in the first half of 2015 
x Tier 1 capital ratio as of June 2015 
 
The last category comprises two additional indicators. Unlike the first two categories, these indicators do not bear 
the information on the business model and prevailing type of banking activities but brings supplementary information 
on the behaviour of banks on the lending market and their resilience to potential losses. Easing or tightening of the 
lending standards can intensify or offset potential imbalances while tier 1 capital ratio indicates the total loss 
absorption capacity on a going concern principle. 
4. ECB monetary operations and its major challenges 
The European Central Bank has been facing many challenges since August 2007 when the turmoil started to spread 
from the US financial markets and the loss of confidence about the counterparties’ creditworthiness began to hinder 
the proper functioning of the Euro Area money markets. Since in European banks play a pivotal role in provision of 
funding to the real economy, the illiquid money markets posed a threat of contraction of the funding available to the 
real economy. This issue was raised by Cour-Thimann and Winkler (2013). As underlined by Drudi, Durré and 
Mongelli (2012), the European Central Bank responded to the stressed conditions of 2007 onward with a broad range 
of non-standard measures from lengthening of the maturity of the refinancing operations, introducing fixed-rate full-
allotment procedure and lowering of the interest rates to establishing a monetary policy ‘outright portfolio’. 
 
Meanwhile, the governments’ expenditures started to rise due to broad initiatives to counter the economic 
slowdown and to recover the banking sector in the aftermath of Lehman bankruptcy, which led to an increase in the 
yields on the sovereign bonds demanded by the investors. As European Central Bank (2011) emphasised, government 
bonds play a crucial role in the transmission mechanism of the monetary policy via price channel, liquidity channel 
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and balance sheet channel. Therefore the rise of the sovereign bonds’ yields and simultaneous decline of their price 
seriously impaired the propagation of the interest rate decisions. 
 
According to the European Central Bank (2010 and 2012), the potential adverse effects were countered with the 
introduction of further non-standard monetary policy measures including Securities Markets’ Programme in mid-
2010, three-year longer-term refinancing operations that provided the banks with more than € 1000 billion of liquidity 
against collateral-eligible assets in December 2011 and February 2012 and Outright Monetary Transactions in  
September 2012. Eser and Schwaab (2013) identified that, in addition to large and economically significant 
announcement effects, the impact of purchases under Securities Markets’ Programme amounted to approximately -3 
basis points at a five-year maturity for purchases of 1/1000 of the respective bond market. However, as Cœuré (2013) 
states, the redenomination risks were repealed only after the Securities Markets’ Programme was replaced with the 
Outright Monetary Transactions programme. Andrade et al. (2014) found robust evidence in the French banking sector 
that injecting huge amount of liquidity via three-year longer-term refinancing operations stimulated the provision of 
bank credit to the economy, while the longer-time span of the refinancing operations proved to be the instrumental 
feature of the operations. However, the loan supply did not bring benefit to small firms, but to the top decile of the 
largest borrowers only. As Kasongo Kashama (2014) concludes, the decision of the ECB Governing Council in June 
2014 to introduce a negative deposit rate not only reduced the Eurosystem refinancing costs, but safeguarded the 
incentives for interbank trading. In June 2014 the ECB (2014) announced that it will conduct targeted longer-term 
refinancing operations with the aim of supporting lending to the real economy. 
 
Notwithstanding the extremely eased monetary policy, the inflation rate in Euro Area has been far below the 
targeted 2% HICP growth for more than two years already. More recently, in March 2015, the ECB supplemented its 
Asset-Backed Securities and Covered Bonds Purchase Programmes launched in September 2014 with Public Sector 
Purchase Programme. As summarised by Claeys, Leandro and Mandra (2015), under PSPP, ECB plans to conduct 
monthly purchases of € 60 billion of marketable debt instruments and thus inject liquidity into the banking sector with 
the ultimate aim of aligning the inflation rate closer to the monetary policy objective. 
5. Possible interference with financial stability  
However, besides concerns about prolonged period of low inflation there is a question how the current monetary 
policy stance might affect the different Euro Area members. For this purpose we look at the target interest rates for 
Germany and a bucket of countries composed of Greece, Ireland, Portugal and Spain weighted by their respective 
GDP. For determination of the target rates we use the same setting of Taylor rule as Nechio (2011).  
Fig. 1 Target rate 
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As input data we use yearly data from OECD Economic Outlook No 96 (2014). As core inflation we use the 
harmonised core inflation index and the unemployment gap is calculated as the deviation of the observed 
unemployment rate from NAIRU, which is the estimated unemployment rate with non-accelerating inflation rate. 
 
ܶܽݎ݃݁ݐܴܽݐ݁ ൌ ͳ ൅ ͳǤͷ ൈ ܥ݋ݎ݁ܫ݂݈݊ܽݐ݅݋݊ ൅ ͳ ൈ ܷ݊݁݉݌݈݋ݕ݉݁݊ݐܩܽ݌              (1) 
 
Figure 1 shows that there is a significant deviation between the target rates for Germany and for the peripheral 
countries of the Euro Area, which indicates that the divergence of the economic cycles across Euro Area countries 
persists to date. While, from the monetary policy point of view, the accommodative policy is well-suited for the 
peripheral countries, it might be at the same time too easy for the core countries of the Euro Area such as Germany. 
6. Results 
However, the concerns about the incompatibility of the Euro Area member states’ economies and the consequences 
this fact has on the effectiveness of single monetary policy in the context of financial stability should not lie exclusively 
in the divergent economic cycles of the individual Euro Area member countries but, as our analysis shows, in the 
heterogeneity of the banking sectors’ business models, as well. It is observable from the static indicators’ values in 
the Figure 4 disclosed in the appendix that the asymmetry of the prevailing individual banking sectors’ business 
models across the Euro Area countries is substantial. Similarly, the macroeconomic developments under scrutiny of 
the selected dynamic indicators diverge significantly. 
 
 
 
Fig. 1. Static and dynamic score 
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As regards the final scores that the individual banking sectors achieved, Figure 2 clearly demonstrates that the 
Slovak banking sector belongs to the most vulnerable in terms of low interest rate environment. The reason is that its 
prevailing business model is based on traditional banking activities closely linked to interest income. The static score 
of 1.8 is the lowest in the Euro Area, followed by 4.4 of Estonia, which runs similar banking activities. This is however 
far from 9.3 Euro Area average. As regards the dynamic score, the distance between Slovakia and other Euro Area 
countries is less striking. This is mostly due to solid interest income generation by the Slovak banking sector. However, 
the combination of the falling lending margins (rank 3) and the increase in the interest income (rank 12) implies that 
the interest income comes from a substantial increase in the loan portfolio. This hypothesis is supported by housing 
loans dynamics (rank 2) and increase in debt to disposable income (rank 2). 
 
Nevertheless, the scores should be evaluated against the indicators of lending policies and resilience of banking 
sectors. Comparison of combined score and lending standards issues positive signals for financial stability. Although 
Slovak banking sector appears to be the most vulnerable in terms of low interest rate environment, the lending 
standards for housing loans have tightened in the first half of 2015. This was, however, not a market reaction but 
rather the result of the new regulation issued by the National Bank of Slovakia (2014). Similar process can be observed 
in Estonia, where macro-prudential authorities also issued a set of rules focused on lending policies. As for the 
resilience, on the one hand, the Slovak banking sector is well capitalised reporting the sixth highest Tier 1 ratio in the 
Euro Area. On the other hand, its vulnerability in terms of the low interest rates seems to be much more elevated than 
in other banking sectors with similar capital buffers. 
 
 
Conclusions 
In our work we have showed how the accommodative monetary policy of the European Central Bank brings certain 
potentially harmful side effects to the financial stability. Dramatic flattening of the yield curve increased the pressure 
on interest income and the overall risk perception among investors. Insofar, this effect was heterogeneous within the 
Euro Area. Magnitude of these effects was largely dependent on a combination of actual phase of the financial and 
economic cycle and on the business model of a particular banking sector. For this purpose we have defined indicators 
describing Euro Area banking sectors. Our model shows augmented vulnerability of the Slovak banking sector in a 
Fig. 2 a) Combined score and lending standards; b) Combined score and Tier 1 ratio 
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scenario of prolonged low interest rate environment. Its fragility is, however, partially compensated by recent 
tightening of banks’ lending policies that took place after the recommendation of the National Bank of Slovakia. As 
a result, both hypotheses defined in the introduction can be considered to be confirmed. 
Our work also underlines growing importance of active national macro-prudential policy. Combination of sub-
optimal monetary policy from a single Euro Area member state point of view and important structural and dynamic 
differences across monetary union may amplify imbalances related household lending markets. These imbalances 
should be identified by macro-prudential authorities already in their build-up phase and appropriate instruments, such 
as counter-cyclical capital buffer or limits on Loan-to-value ratios and Debt service-to-income ratio should be 
activated in an adequate manner.  
 
 
Appendix A 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
References 
Andrade, P., Cahn, C., Fraisse, H., Mésonnier, J.-S., 2014. Can the Provision of Long-Term Liquidity Help to Avoid a Credit Crunch? Evidence 
from the Eurosystem’s LTROS.  
Altunbas, Y., Gambacorta, L., Marques-Ibanez, D., 2012. Do Bank Characteristics Influence the Effect of Monetary Policy on Bank Risk? ECB 
Working Paper Series No 1427. ISSN 1725-2806. 
Altunbas, Y., Manganelli, S., Marques-Ibanez, D., 2011. Bank Risk During the Financial Crisis: Do Business Models Matter? ECB Working Paper 
Series No 1394. ISSN 1725-2806. 
Fig. 3 Full results of scores 
824   Ľudomír Šlahor et al. /  Procedia Economics and Finance  30 ( 2015 )  816 – 824 
 
Borio, C., 2014. Monetary Policy and Financial Stability: What Role in Prevention and Recovery?. BIS Working Papers No 440. Bank for 
International Settlements. ISBN 1682-7678. 
Claeys, G., Leandro, Á., Mandra, A., 2015. European Central Bank Quantitative Easing: The Detailed Manual. Bruegel Policy Contribution. 
Cœuré, B., 2013. ECB: Outright Monetary Transactions, One Year On. Speech at the Conference “The ECB and its OMT Programme”, 
Organised by Centre for Economic Policy Research, German Institute for Economic Research and KfW Bankengruppe  
Cour-Thimann, P., Winkler, B., 2013. The ECB's Non-Standard Monetary Policy Measures: The Role of Institutional Factors and Financial 
Structure. ECB Working Paper Series No 1528. ISSN 1725-2806. 
De Nederlandsche Bank, 2015. Overview of Financial Stability Spring 2015. Edition 750. 
Deutsche Bundesbank, 2014. Financial Stability Review 2014. ISSN 1861-8979. 
Drudi, F., Durré, A., Mongelli, F. P., 2012. The Interplay of Economic Reforms and Monetary Policy. ECB Working Paper Series No 1467. ISSN 
1725-2806. 
Economic Outlook No 96 - November 2014. OECD Annual Projections. 
Eser, F., Schwaab, B., 2013. Assessing Asset Purchases Within the ECB's Securities Markets Programme. ECB Working Paper Series 
No 1587. ISSN 1725-2806. 
European Central Bank, 2010. Additional Measures Decided by the Governing Council. ECB Monthly Bulletin: May 2010. ISSN 1561-0136. 
European Central Bank, 2011. Financial Markets in Early August 2011 and the ECB's Monetary Policy Measures. ECB Monthly Bulletin: 
September 2011. ISSN 1561-0136. 
European Central Bank, 2012. Monetary Policy Measures Decided by the Governing Council on 6 September 2012. ECB Monthly Bulletin: 
September 2012. ISSN 1561-0136. 
European Central Bank, 2014. ECB Announces Monetary Policy Measures to Enhance the Functioning of the Monetary Policy Transmission 
Mechanism. Press Release. 
European Central Bank, 2015. Financial Stability Review May 2015. ISSN 1830-2025. 
Hannoun, H., 2015. Ultra-low or Negative Interest Rates: What They Mean for Financial Stability and Growth. Bank for International Settlements. 
Ioannidou, V., Ongena, S., Peydrò, J.L., 2008. Monetary Policy, Risk-Taking and Pricing: Evidence from a Quasi-Natural Experiment. Paper 
Presented at the 9th Jacques Polak Annual Research Conference Hosted by the International Monetary Fund. 
Kasongo Kashama, M., 2014. The How and Why of a Negative Interest Rate for the Deposit Facility. Economic Review: September 2014. ISSN 
1780-664X. 
Latta, P., 2015. Analýza trendov a rizík vo finančnom sektore na Slovensku za rok 2014. Biatec Volume 23, 4/2015. ISSN 1335 – 0900. 
Latta, P., 2014. Slovenský finančný sektor: trendy a riziká v roku 2013. Biatec Volume 22, 6/2014. ISSN 1335 – 0900. 
Plašil, M., Seidler, J., Hlaváč, P., Konečný, T., 2014. An Indicator of the Financial Cycle in the Czech Economy. Česká národní banka 2014. ISBN 
978-80-87225-53-0. 
Mian, A., Sufi, A., 2014. House of Debt. 
National bank of Slovakia, 2014. Recommendation No 1/2014 of Národná banka Slovenska of 7 October 2014 in the Area of Macroprudential 
Policy on Risks Related to Market Developments in Retail Lending. 
Nechio, F., 2011. Monetary Policy When One Size Does Not Fit All. FRBSF Economic Letter 2011-18. 
